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EXECUTIVE SUMMARY 
 
This report has been prepared for the Alaska Energy Authority, Rural Energy Group.  Its purpose 
is to provide the basis for a new power plant with an associated schedule and cost estimate for 
the community of Kwethluk, Alaska. 
 
The report includes a review of the existing power plant and power distribution system, an 
analysis of future needs, a conceptual design to meet these needs, a proposed project schedule, 
and a budget level cost estimate for the project. 
 
The village corporation, Kwethluk Incorporated, will be the only participant in the proposed 
power plant. 
 
The existing power plant has two 270 kW generators and a 350 kW generator.  The generators 
cannot be run in parallel with each other.  At the time this report was prepared, the 270 kW 
generators were not in service.  The generators are located in a metal-sided, wood-framed 
building, supported by a wood foundation.  The existing plant does not have a heat recovery 
system.  The community has had to ration power in recent years.  Since the plant cannot meet the 
community’s power generation needs, plans for piped water and sewer systems, and a lack of 
capacity for future expansion, the existing power plant should be replaced. 
 
The site selection process involved reviewing pertinent public documents and aerial photographs, 
consulting with community leaders, and conversations with government agencies.  The result of 
these efforts was the selection of a site for the proposed power plant that is adjacent to recently 
constructed fuel oil tank farm.  The proposed power plant will be located within Section 5, 
Township 8 North, Range 69 West, Seward Meridian, Alaska. 
 
The proposed building is metal structure, measuring 36 feet by 48 feet.  A 5,000 gallon 
intermediate tank would also be installed at the site to provide the proposed plant with fuel 
storage.  The power plant and tank would be supported either on grade using concrete sleepers 
on a gravel pad, or using a driven pile foundation with a smaller gravel pad as an access area.  
The intermediate tank would be connected to a fuel pipeline running from the existing tank farm. 
 
A power generation capacity of 1,100 kW is recommended for the proposed power plant.  The 
generators and their sizing will allow the plant to meet the power needs of the entire community 
for the next ten years.  The plant will be designed to allow the plant’s electrical generation 
capacity to be increased if the community’s growth exceeds the estimated growth rate used to 
size the plant. 
 
Construction is scheduled to conclude in the fall of 2009 if a gravel pad foundation is used, while 
construction would conclude in fall of 2008 using a pile foundation.  The proposed schedules are 
very dependent upon many inter-related factors, such as project start time, material availability 
and weather.  If any of these items creates a delay, the project may run into the following season, 
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which will increase the construction costs.  In order to address this potential delay and increased 
cost, a 10% construction contingency should be used in cost estimating for the project. 
 
The total budget level cost estimate for the proposed power plant is $3,510,063.00, if a gravel 
pad foundation is constructed, and $3,453,800.00 if a pile foundation is installed.  These 
estimates include the costs for: upgrades to the existing electrical distribution system, design, 
construction administration, permitting, legal and insurance costs, construction costs (based on 
competitive bid), and a 10% construction contingency. 
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I. INTRODUCTION 
 
The Alaska Energy Authority (AEA), Rural Energy Group is pursuing grant funds to upgrade 
rural power systems.  The following terms and conditions of the program will affect your village: 
 

 Most of the funds are federal and provided through the Denali Commission.  Other 
federal funding may be available from HUD (ICDBG) and the Environmental 
Protection Agency (EPA).  Additional funds may be available from the State of 
Alaska, through the Department of Environmental Conservation and the Department 
of Education. 
 

 In order to receive grant funds, each village must first produce an acceptable 
community plan for development.  The Denali Commission defines a community’s 
community plan as a road map for how the community wants to develop.  A 
community plan should include current and historical information regarding the 
community as well as a plan for the future.  A community plan is an umbrella 
document that is made complete by various infrastructure and program specific plans.  
Other plans that a community develops should fit into a larger comprehensive 
document – or – incorporate the items listed below into the current plan.  For 
example, an Indian Housing Plan or CEDS Plan may be considered an acceptable 
plan if it speaks to the nine points listed below. 
 

1. Community vision (developed by community) 
2. Community goals and objectives (developed by community) 
3. Community involvement and process 
4. Background for planning 
5. Economy and Population summary 
6. Land use summary 
7. Community facilities and utilities summary 
8. Transportation summary 
9. and a plan for implementation 

 
Agency Coordination:  In an effort to coordinate and begin using the same 
information for community documents, the Denali Commission suggests that 
communities first check with state and federal agencies to review information that has 
been collected on their community, and to get the data from those agencies rather 
than pay someone else to gather it for them. 
 
Possible Resources:  The Denali Commission does not want to create additional 
hardship on communities as they strive to meet this planning requirement.  They 
encourage communities to use existing plans and simply add information that may be 
absent for that particular planning standard.  Agencies can be a tremendous resource 
as can some regional organizations including housing authorities, health corporations, 
non-profits, boroughs, CDQs, ARDORs, and School Districts.  Successful plans are 
locally developed and regionally supported. 
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 In order to receive grant funds, each village must demonstrate that the proposed 
facility will be sustainable with a Business Plan under Denali Commission policies.  
The business plan must describe who will own the facility, and how it will be 
operated and maintained.  The plan will need to describe how the village will collect 
funds to pay for operations, maintenance, insurance, major repairs, and long term 
replacement.  A business plan will be prepared as part of this project. 
 

 New power plants are funded, designed, and constructed in three phases:  Phase 1 – 
Conceptual Design; Phase 2 – Design Completion; and Phase 3 – Construction. 
 

 During Phase 1 – Conceptual Design, staff from AEA will visit a village, discuss the 
program, and work with residents and the local government to select a site for the 
new power plant.  The local government will be requested to decide if it wants this 
program, and to indicate that AEA should proceed with conceptual design by passing 
a formal resolution. 
 

 At the completion of Phase 1 – Conceptual Design, the village will be requested to 
review and formally approve the location and capacity of the power plant, by 
resolution. 
 

 During Phase 2 – Design Completion, the design for the new power plant will be 
completed. 
 

 Each village will be requested to provide “in kind” contributions by providing land 
for the new power plant and free use of local heavy equipment.  The grant funds pay 
for fuel, maintenance, and repairs during construction. 
 

 Project may include local hire and construction trade training programs, subject to 
Denali Commission funding. 
 

 Exclusions: 
■ Project does not include purchase of lands. 
■ Project does not include remediation of contaminated soils. 
■ Project does not include decommissioning of existing fuel tanks or pipelines. 

 
This report has been prepared for the Alaska Energy Authority, Rural Energy Group, to identify 
the design basis for the development of a new power plant in the community of Kwethluk, 
Alaska. 
 
Included in the report is a review of the existing power generation facility and electrical 
distribution system, an analysis of future power needs, a conceptual design for a new power 
plant, a proposed project schedule, and a budget level cost estimate for the project. 
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An engineering investigation was made which included a review of overhead aerial photography 
and design documents, and a site visit.  The investigation also included conversations with 
community leaders, governmental agencies, and their representatives.  Research was also 
provided by various consultants. 
 
Kwethluk Incorporated, the village corporation, will be the only participant in this project, as 
they will be the Owner of the land and the operating electric utility, Kuiggluum Kallugvia. 
 
On February 13, 2007, Chariton Epchook, George Guy, Phillip Guy, Martha E. Jackson, and 
James Nicori with Kwethluk Incorporated, Daniel Reynolds with LCMF LLC, and Ron Brown 
with AEA met in Kwethluk to discuss the project.  An electrical distribution system inspection 
was conducted from February 16 to February 18, 2007 by Greg Errico with Errico Electrical 
Engineering. 
 
Subsequent data gathering was performed by Daniel Reynolds of LCMF LLC.  Subconsultants 
used for this project were Rick Elliott for site control research, Duane Miller Associates for 
geotechnical consultation, and Greg Errico with Errico Electrical Engineering for the distribution 
system inspection and evaluation. 
 

A. CONTACTS 
 

1. Project Team 
 
Alaska Energy Authority: 813 West Northern Lights Blvd, Anchorage, AK 99503 

Kris Noonan Manager, Rural Power Systems (907) 269-4697 
Ron Brown Project Manager (907) 269-4698 
Martina Dabo Alternative Energies (907) 269-3027 
Terry Harper Power Cost Equalization (PCE) (907) 269-4630 
Fax  (907) 269-3044 
 
LCMF, LLC: 615 East 82nd Ave, Suite 200, Anchorage, AK  99518 

Wiley Wilhelm Engineering Manager (907) 273-1851 
Joe Daniels Project Manager (907) 273-1811 
Daniel Reynolds Project Engineer (907) 273-1810 
Fax  (907) 273-1831 
 

2. Participants 
 
Kwethluk Incorporated: 

James Nicori President (907) 757-6613 
George Guy Business Manager (907) 757-6613 
Fax  (907) 757-6212 
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3. Subconsultants 
 
Rick Elliott, Land Consultant:  1407 Kinnikinnick St., Anchorage, AK  99508 

Rick Elliott  (907) 868-4043 
Fax  (907) 868-4043 
 
Duane Miller & Associates:  5821 Arctic Blvd, Anchorage, AK  99518 

Duane Miller Principal Engineer 907) 644-0510 
Fax   (907) 644-0507 
 
Errico Electrical Engineering:  P.O. Box 220471, Anchorage, AK  99522 

Greg Errico Principal Engineer (907) 345-6168 
Fax  (907) 345-6168 
 

4. Additional Contacts 
 
Additional information for this report was provided by the following people: 

 

Phillip Guy Kwethluk Incorporated (907) 757-6613 
Roger Larson Lower Kuskokwim School District (907) 543-4890 
Elizabeth Johnson Department of Labor (907) 465-6028 
Jeff Stanley CRW Engineering Group, LLC (907) 562-3252 
Michael Stoianoff Department of Transportation (907) 269-0653 
 
B. APPLICABLE REGULATIONS, CODES AND POLICIES 
 

1. State and Federal Regulations 
 
The design and operation of a new power plant and the associated fuel systems are 
controlled by the following state and federal regulations: 
 

 State of Alaska Fire and Life Safety Regulations (13 AAC 50) 
 2003 International Fire Code as adopted by 13 AAC 50 
 2003 International Building Code as adopted by 13 AAC 50 
 EPA Oil Pollution Prevention Regulations (40 CFR Part 112) 
 State of Alaska Oil and Hazardous Substances Pollution Control Regulations 

(18 AAC 75) 
 ADEC Air Quality Regulations (18 AAC 52) 
 Regulatory Commission of Alaska (RCA) Certification (3 AAC 42.05.221) 

 
The current State of Alaska Fire and Life Safety Regulations adopted the 2003 editions of 
the International Fire Code (IFC) and the International Building Code (IBC).  The code 
requirements of the IFC establish the primary design requirements for new facilities. 
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The State of Alaska Air Quality Regulations applies to emission generating equipment.  
The facility will require certification from RCA prior to initial use. 
 
The U.S. Environmental Protection Agency (EPA) Spill Prevention Control and 
Countermeasures Plan (SPCC) identifies minimum fuel facility requirements for 
aboveground tanks larger than 1,320 gallons. 
 

2. Alaska Energy Authority Policies 
 
a. Site control must be obtained before a grant agreement is finalized and prior to 

construction.  The grantee is responsible for obtaining site control of the main 
facility site and associated pipelines.  AEA’s goal is to have site control complete 
for the power plant facility by mid-December, the year prior to the construction 
season in which construction of the facility will begin. 

 
b. Land for constructing the power plant facility on should be provided as an in-kind 

contribution to signify community ownership and responsibility for the facility 
once completed.  When local governments control the land it is anticipated that 
the land will be donated to the grantee in perpetuity for the benefit of the 
community.  In case of pipeline easements, a land transfer may not be required.  If 
the project will be located on land re-conveyed from the ANCSA Native 
Corporation to the community for community use or expansion purposes, it is 
anticipated that the re-conveyed land would be donated.  Donated land should be 
recognized in the grant agreement as an in-kind contribution. 

 
3. Denali Commission Policies 

 
See Appendix H for the Denali Commission Policies. 
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II. EXISTING POWER GENERATION FACILITY 
 

A. FACILITY DESCRIPTION 
 
Kwethluk Incorporated’s electrical utility, Kuiggluum Kallugvia, operates the power 
plant that provides electrical power to the community.  The plant consists of four 
detached modules, and is located on the east side of the community.  One module houses 
the switchgear and controls, and each of the other three modules houses a generator. The 
modules are wood frame structures, with metal exterior siding and plywood covered 
interior walls.  The modules are supported by timber foundations and experience 
differential movement during the seasonal freeze-thaw cycles.  Heat is not recovered at 
the existing power plant. 
 
The plant has three generators, two 270 kW generators and a 350 kW generator.  At the 
time this report was prepared only the 350 kW generator was operable.  One of the 
270 kW generators was temporarily out of service, and the other 270 kW generator has 
been out of service for more than two years.  As of January 2007, the 270 kW generator 
temporarily out of service had 574,564 hours of service, and the 350 kW generator had 
139,759 hours of service.  The plant operator said the generators were well maintained.  
The generators are not configured to run in parallel; therefore, the plant’s total capacity is 
350 kW continuous. 
 
The plant’s generators are supplied with fuel oil by day tanks located inside the modules.  
The day tanks draw fuel oil from a 5,000 gallon intermediate tank located 50 feet 
northeast of the plant.  Buried steel piping connects the intermediate tank to the 
community’s collocated tank farm, located approximately 300 feet south of the plant.  
The intermediate tank was purchased and installed as part of the 2006 bulk fuel upgrades.  
See Figure 1 for a Location Map. 
 
B. EXISTING ELECTRICAL DISTRIBUTION SYSTEM 
 
Errico Electrical Engineering evaluated the existing electrical distribution system as a 
part of this report.  The village of Kwethluk’s distribution system contains both three-
phase and single-phase, medium voltage, overhead, 7,200/12,470 V circuits.   The system 
is comprised of approximately 144 poles.  The existing power plant feeds 3 three-phase 
step-up transformers mounted on a pole supported platform.  The distribution system is in 
good condition.  See Appendix A for the Electrical Distribution System Report by Errico 
Electrical Engineering. 
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III. PROJECTED ELECTRICAL CONSUMPTION (DEMAND) 
 

In order to project future electrical demand, several factors affecting demand were 
identified and analyzed.  These factors are projected population growth, the historical 
relationship between demand and season, artificial restrictions to consumption (such as 
storage shortfall/rationing), projected new sources of demand (outside of historical 
norms), and access to and potential use of alternative energies. 
 
A. POPULATION GROWTH 
 
Federal census data taken from the Alaska Department of Community and Economic 
Development database shows a population growth from 1990 to 2000 of 27.8% for the 
10-year period, or an annualized growth rate of 2.5% per year. 
 
Alaska Department of Labor data shows a population growth from 1991 to 2005 of 25% 
for the 14 year period, or an annualized growth rate of 1.6% per year.  Trend analysis of 
the Department of Labor data indicates a 14% growth rate over the next 10 years, or an 
annualized growth rate of 1.3% per year.  See Appendix G for Department of Labor 
population estimates and trend line analysis. 
 
The Alaska Department of Labor has projected population growth in the Bethel Census 
Area in which Kwethluk is located.  These projections predict the Bethel Census area will 
grow 22% between the years 2008 and 2018, or 2.0% per year. 
 
In 2002 Calista Regional Corporation conducted a regional energy study in which 
population projections were made.  Historically the Calista Region has grown at 2.2% per 
year from 1970 to 2000.  The study predicted the population for the Calista Region to 
increase by 17% in the next 10 years.  The study also predicted the population for the 
village of Kwethluk to increase by 15% for the 10 year period between 2005 and 2015.  
This equates to an annualized growth rate of 1.4% per year. 
 
The population data gathered from the Federal Census, and the State of Alaska 
Department of Labor, and LCMF LLC’s trend analysis is shown in the following tables: 
 

  
Historical Population Data 

 
Source Period Period Annualized  
  From To Growth Rate Growth Rate
  Year   Population Year   Population % % 
Federal Census 1990       558 2000       713 27.8 2.5 
       
State Department of 
Labor (ADOL) 

1991       555 2005       695 25.2 1.6 
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Projected Population Estimates 

 
Source Period Period Annualized  
  From To Growth Rate Growth Rate
  Year   Population Year   Population % % 
LCMF LLC Trend 
Analysis of ADOL 
Historical Data for 
Kwethluk 

2007       753 2017       859 14.1 1.3 

       
ADOL Projections for 
Bethel Census Area 

2008       N/A 2018       N/A 22.4 2.0 

     
Calista Energy Study 
Projections for Calista 
Region 

2005        N/A 2015       N/A 16.7 1.6 

     
Calista Energy Study 
Projections for 
Kwethluk 

2005       760 2015       871 14.6 1.4 

 
Based on the above data a 2.0% annualized population growth rate for Kwethluk, or an 
equivalent 10 year growth rate of 22%, is recommended as a conservative projection of 
future electrical demand and fuel consumption based on population growth. 
 
B. ENERGY DEMAND/HISTORICAL CONSUMPTION TRENDS 
 
Data for monthly peak loads, electrical consumption, and fuel consumption for the 
existing power plant over the past twelve years was extracted from Power Cost 
Equalization (PCE ) data supplied by the Alaska Energy Authority.  A historical analysis 
was performed on the data from fiscal year 1995 through fiscal year 2006.  The analysis 
shows the community experienced a 25% increase in electrical consumption and an 18% 
increase in peak loads during that time period; however, these growth rates have been 
skewed by the existing power plant’s limited power generation capacity which has forced 
the community to ration electrical power in recent years.  See Appendix F for PCE data 
and a historical electrical demand worksheet. 
 
C. PRODUCTION SHORTFALL / RATIONING 
 
The power plant operator, Harry Jackson, and Kwethluk Incorporated Business Manager, 
George Guy, have noted that the community has been forced to ration electrical power.  
When the existing power plant nears its power generation capacity the power plant 
operator transmits messages to the community via VHF radio requesting the public to 
shut off non-essential appliances.  Also, outages occur monthly through the winter 
season.  Rationing and outages are a good indication that the community’s electrical 
power generation facilities are not meeting the community’s electrical power demand. 
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D. NEW SOURCES OF DEMAND 
 
Sources of increased electrical demand such as construction activities, new homes, new 
infrastructure, and changes in or upgrades to existing infrastructure all have potential 
impacts on future energy demand and consumption.  To find out which, if any, of these 
potential sources are anticipated, the following entities were contacted and asked to 
provide estimates of planned activities: 
 

• State of Alaska Department of Transportation (Airport) – A new airport 
was recently constructed in Kwethluk.  Airport facilities include a beacon, 
runway lighting, PAPI, REIL, plug-ins, and an equipment building.  Future 
upgrades may include an automated weather station.  Michael Stoianoff, with 
the State Department of Transportation estimated the current peak loads for 
the airport facilities to be 20 kW, and the future peak loads to be 30 kW. 

• Lower Kuskokwim School District – The community’s existing power plant 
provide power to the school and school housing units.  The school has a 125 
kW standby generator, and the housing units have a 35 kW standby generator.   
Roger Larson, with the Lower Kuskokwim School District, verified that there 
are no planned upgrades that would have a significant impact on the school 
facilities electrical demand. 

• Alaska Native Tribal Health Consortium (ANTHC) – The community does 
not have piped water or sewer systems.  The State of Alaska Department of 
Commerce, Community and Economic Development’s Capital Projects 
Database indicates that piped water and sewer systems have been funded.  
Construction of these facilities would significantly increase the community’s 
electrical demand.  For planning purposes it is assumed the piped water 
systems would include a water treatment plant and two wells, the sewer 
system would include four lift stations and a force main to pump the sewage 
to a lagoon, and the service lines would be protected with 12,000 feet of 
electrical heat trace.  The sewer system could include a sewage treatment 
plant, but most rural sewer systems do not provide the level of treatment that 
requires a plant.  The peak loads of these facilities are conservatively 
estimated to be: 

Water Treatment Plant 100 kW 

Well Pumps 15 kW (2 each 7.5 hp pumps) 

Lift Station Pumps 30 kW (4 each 7.5 hp pumps) 

Heat Trace 60 kW (12,000 feet at 5 W/foot) 

 
The total peak load of a piped water and sewer system is estimated to be 
205 kW. 
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• Local Housing Authority – Kwethluk Tribal Resident Council Incorporated, 

the local housing authority, plans to build 4 to 6 houses per year.  The peak 
load per home is estimated to be 2.0 kW.  New home construction could 
increase the community’s peak loads 8 – 12 kW per year, resulting in a peak 
load increase of 80-120 kW by the year 2017. 

 
E. ALTERNATIVE SOURCES OF ENERGY/EFFICIENCIES 
 
In order to accurately address future fuel consumption based on energy demand, viability 
of potential alternative energy sources must be considered.  For this report the following 
potential energy sources were briefly analyzed: 
 

• Heat Recovery 
 
Heat is not recovered at the existing power plant.  A new power plant should 
include heat recovery.  Recovered heat could be used to heat water at the 
school’s water plant.  The school’s water plant is within 1,000 feet of the 
proposed power plant.  The school’s Owner, the Lower Kuskokwim School 
District (LKSD), has requested a cost-benefit analysis be conducted before 
including school facilities in any future heat recovery systems.  The school 
district wants to ensure the costs it incurs to utilize the recovered heat will be 
offset by reduced fuel oil costs. 
 

• Wind Energy 
 
The Alaska Energy Authority Alternative Energies group reviewed the wind 
energy potential in Kwethluk and determined that the community of Kwethluk 
appears to be a fair candidate for wind power.  According to the draft wind 
energy atlas for Alaska produced by the National Renewable Energy lab, 
Kwethluk lies in an area with wind power classes of 3 and 4.  Wind power 
classes from 4 to 7 are believed to be viable for generation of electricity by 
wind turbines. 
 
In February 2007 the community requested that the Alaska Energy Authority 
install a wind monitoring tower at a potential wind turbine site to determine 
the quality of their wind resource.  Alaska Energy Authority assisted in the 
installation of a wind monitoring station in Bethel, 10 miles southwest of 
Kwethluk.  Data collected from December 2004 to July 2005 indicated an 
average wind speed of 14.7 mph at a height of 100 feet above ground level.  
These wind speeds suggest that Bethel lies within a Class 5 or 6 wind regime.  
See Appendix E for Wind Power Density Maps. 
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• Hydroelectric 

 
Research for this report did not find any hydroelectric plants operating on the 
Kuskokwim River, or data relating to the feasibility of generating 
hydroelectric power on the river.  A Bethel census area energy narrative 
located on the State of Alaska Department of Commerce, Community and 
Economic Development website noted no hydroelectric projects are 
generating utility power in the Bethel census area. 
 

• Alternative Fuels 
 
Kuiggluum Kallugvia, the electrical power provider, currently utilizes 
diesel #1 as its generator fuel source.  Use of diesel #2 has proven to provide 
increases in BTU production per gallon of fuel used in power generation 
facilities by a factor of 1.05 and up. 
 
The heating value of diesel #2 is 140,000 BTUs/gallon and diesel #1 is 
133,000 BTUs/gallon (approximations based upon common fuel mixtures 
used in western Alaska).  Using electrical consumption projections within this 
report, the projected consumption of diesel #1, for production of electricity in 
2017, would be approximately 222,000 gallons.  Based on the above heating 
values, a conversion to diesel #2 would reduce the projected fuel consumption 
of to approximately 211,000 gallons, resulting in an annual reduction in fuel 
consumption of 11,000 gallons.  Assuming a fuel cost of $4.00/gallon for both 
products, this conversion could result in savings of $44,000 or more in annual 
operating funds. 
 
However, diesel #2 is less resistant to waxing (separation) at low 
temperatures, and must be maintained at minimum temperatures to be 
successfully utilized.  Consequently, a substantial upfront cost may be 
required to maintain minimum fuel temperatures during cold periods, or use of 
diesel #2 may be restricted to only the warmer months of the year.  As such, 
the economic viability of using diesel #2 is questionable based on the 
conditions in Kwethluk, and will not be incorporated into fuel storage 
requirements for this report.  Even so, the economics of using diesel #2 should 
be revisited at a later date. 
 
No other alternative fuels exist locally in significantly enough quantities to be 
considered. 
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• Geothermal Energy 

 
Based on a review of the 1983 and 2003 U.S. Department of Energy map of 
Alaska Geothermal Resources, no geothermal energy sources are available to 
the community of Kwethluk. 
 

• Efficiency Improvements (Energy Audit Recommendations) 
 
AEA provided End Use Recommendation Assessments to the community in 
1997 discussing cost effective upgrades to lighting and heating systems in the 
clinic, store, school, and washeteria.  The conservation impacts of the 
recommendations are not substantial enough to include in the projected 
electrical consumption. 
 
Data supplied by the Alaska Energy Authority for the years 1995 to 2006 
showed that the community’s power plant is generating 13.5 kWh of electrical 
power per gallon of diesel fuel.  With higher efficiency engines, improved 
switchgear and more efficient generator sizing, it is assumed that an efficiency 
of 14 kWh per gallon can be achieved. 

 
F. PROJECTED ELECTRICAL DEMAND 
 
Historical data for Kwethluk indicates that from 1995 to 2006 population increased 8%, 
electrical consumption increased 25%, and peak loads increased 18%.  While population 
and peak loads fluctuated over the 11-year period, electrical consumption grew steadily. 
 
Demand sources such as new housing and commercial development are assumed to be 
reflected in the normal long term population growth rate, based on State of Alaska 
Department of Labor projections of 2.0% annually. 
 
Connecting the piped water and sewer facilities previously discussed in this report to the 
community’s electrical distribution system will increase electrical consumption and peak 
loads significantly.  Bringing these facilities online could increase peak loads by as much 
as 205 kW.  Although funding is currently in place for design and construction of piped 
water and sewer systems, the systems have not been designed, and it is feasible to assume 
the facilities will not be constructed within the next five years.  Including piped water and 
sewer systems in the projected electrical demand may result in over sizing a new power 
plant; however, not including the systems could result in under sizing the plant.  For the 
purposes of this report it is assumed that a piped water and sewer system will be installed 
within the next ten years.  Although a new power plant would not need the additional 
power generation capacity necessary to supply electrical power to piped water and sewer 
systems within the next five years, the plant should be designed to efficiently add the 
additional power generation capacity necessary when the systems are installed. 
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Since the community has been forced to ration electrical power in recent years, 
estimating future electrical power demand resulting from population growth by applying 
a 2% annual growth factor to the current demand would not accurately reflect future 
demand.  To project the community’s electrical power demand in fiscal year 2017, 
LCMF used a trend line analysis of historical peak loads from fiscal years 1995 to 2004.  
Available peak load data for fiscal years 2005 and 2006 was not used in the analysis 
because rationing during those years made the data suspect.  The trend line analysis 
predicted a peak load of 305 kW in January 2007. 
 
A 2.0% annual increase was used for projecting electrical demand over the next ten years, 
with the new water treatment plant, new water distribution and sewage collection 
systems, and airport upgrades added as step increases.  Starting with the trend line peak 
load of 305 kW in December 2006 (FY 2007), and projecting an annual growth rate of 
2.0% gives a 372 kW peak load in December 2016 (FY 2017).  Adding the step increases 
results in a projected peak demand to 607 kW in FY 2017. 
 
The following table summarizes peak load projections through FY 2017. 
 

Kwethluk  Peak Load Projections 
Source FY 2007 Projected FY 2017 

  Peak Load 
Growth 

Rate Peak Load 
  (kW) (%) (kW) 
        
Trend Line 305 2 372 
        
Piped Water and 
Sewer System - - 205 
        
Airport 20 - 30 
        
Total Demand 325   607 

 
The existing power plant does not have the capacity to accommodate this projected 
growth in demand and should be replaced.  See Appendix F for an electrical demand 
worksheet, LCMF trend line analysis, and PCE data. 
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IV. PROPOSED NEW FACILITY 

 
A. SITE SELECTION 
 
The site selected for construction of a new power plant is located within Lot 3, Section 5, 
Township 8 North, Range 69 West, Seward Meridian, Alaska, and is adjacent to the 
recently constructed fuel oil tank farm.  This section was conveyed to Kwethluk 
Incorporated by interim conveyance dated July 12, 1979.  See Appendix B for the site 
control opinion.  See Figure 1 for a Location Map. 
 
Locating the new power plant near the existing power plant and fuel oil tank farm will 
reduce the costs associated with connecting the plant to the existing power distribution 
system and fuel oil supply.  Connecting to the existing power distribution system will 
require less than 300 feet of overhead power line, and connecting to the fuel supply 
piping will require less than 200 feet of piping.  Also, the site is in close proximity to the 
school which will facilitate piping recovered heat to the school facilities. 
 
Locating the new power plant near the new water treatment plant will improve the 
efficiency of furnishing recovered heat to the new water treatment plant.  By recovering 
heat generated during the power generation process, the village can significantly reduce 
the amount of fuel oil used at the water treatment plant; thereby reducing the water 
treatment plant’s operating and maintenance costs. 
 
B. SITE CONTROL 
 
Site Control for this report was provided by Rick Elliott, Land Consultant.  Mr. Elliot 
concluded that based on the available public records, the site selected for the proposed 
power plant is owned by Kwethluk Incorporated.  See Appendix B for the site control 
opinion.  On February 15, 2007 Kwethluk Incorporated offered to donate the portion of 
the site necessary for construction of a new power plant to the project. 
 
C. SOIL CONDITIONS 
 
The proposed power plant is on the same lot as the recently constructed bulk fuel tank 
farm.  Duane Miller Associates performed a geotechnical exploration as a part of the bulk 
fuel tank farm project.  The exploration was limited to the portion of the site impacted by 
the tank farm; however, since the proposed power plant is within 150 feet of the tank 
farm, and has the same vegetative cover as the tank farm, it is likely the soil strata at the 
proposed power plant is similar to the soil strata found at the tank farm. 
 
The community is underlain by discontinuous permafrost.  The proposed power plant 
should be located on a site that is entirely underlain by frozen or unfrozen soils.  A field 
investigation should be conducted at the selected site to determine the subsurface soil 
conditions.  After determining the soil conditions a foundation can be designed.  See 
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Appendix C for a copy of Duane Miller and Associates geotechnical exploration report 
for the bulk fuel tank farm in Kwethluk, Alaska. 
 
D. COMMUNITY FLOOD DATA 
 
The U.S. Army Corps of Engineers, Flood Plain Management Services, Alaska 
Communities flood hazard data website notes that the community of Kwethluk is subject 
to flooding, that flooding occurs from both ice jams and high runoff, and that some 
flooding occurs annually.  See Appendix D for the flood hazard data. 
 
E. LOCAL FILL MATERIAL 
 
Local fill materials are not available.  Sands and gravels will probably have to be barged 
from Bethel or Kalstag.  Approximately 500 cubic yards of gravel fill material is 
stockpiled in the community.  The material was barged to the community as a part of the 
recent bulk fuel tank farm project and is owned by Kwethluk Incorporated.  On February 
15, 2007 Kwethluk Incorporated offered to donate the gravel to a new power plant 
project. 
 
F. POWER GENERATION BUILDING FOUNDATION 
 
The site is expected to be underlain with sands and moderately compressible silts.  If the 
subgrade soils at the site are found to be thawed and capable of directly supporting the 
structural loads, a gravel pad and warm slab on grade foundation could be constructed.  If 
the soils are not able to directly support the loads a pile foundation would be necessary.  
For the purposes of this report both options will be reviewed and considered. 
 
A gravel pad would be constructed by stripping the vegetation from the site, excavating 
the organic soils (assumed to be one foot thick), placing a woven geotextile over the 
exposed subgrade, and installing four feet of silty sand fill. 
 
An assumed pile foundation design would use twenty six (26) 10 inch schedule 40 pile, 
driven to a minimum depth of 40 feet.  The structural platform would be constructed 
using steel structural members and plate.  This foundation option would also incorporate 
some amount of gravel pad construction, to be utilized as an access to the proposed 
power plant. 
 
The design engineer should ultimately select the foundation option, based on further 
investigations. 
 
G. POWER GENERATOR BUILDING 
 
The building will be a 36 foot by 48 foot metal structure.  It will be insulated, and have 
interior partitions to close off work areas from the generator noise.  The building’s main 
structural members will be steel.  The building will house the generators and all 
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associated switchgear.  The building will include a waste heat recovery system.  See 
Appendix J for conceptual design drawings illustrating the proposed building. 
 
H. FUEL SYSTEM 
 
The Corporation, electric utility, and school’s fuel tanks are collocated at a tank farm 
located 300 feet north of the existing power plant.  The tank farm was constructed in 
2006, and has seventeen 23,800 gallon vertical tanks and a 3,500 gallon, double-walled, 
dual product, dispensing tank.  The following table details the tank owner, user, product, 
and capacities. 
 
Number    Shell Usable 
of Tanks Owner User Product Capacity Capacity 
 
6 Kwethluk Power Diesel 23,800 21,420 
 Incorporated Generation 
 
4 Kwethluk Heating Oil Diesel 23,800 21,420 
 Incorporated 
   
1 Kwethluk Dispensing Diesel/ 1,750 1,575 
 Incorporated  Gasoline 1,750 1,575 
 
5 Kwethluk  Gasoline 23,800 21,420 
 Incorporated   
 
2 LKSD  Diesel 23,800 21,420 
 
 
Kwethluk Incorporated has a usable fuel storage capacity of 324,500 gallons.  Currently, 
128,520 gallons (approximately 40%) of that is used to produce electricity. 
 
Prior to construction of the collocated tank farm the village received two or more fuel 
deliveries each year.  With the additional storage capacities provided by the collocated 
tank farm, the power plant has a fuel oil storage capacity of 128,500 gallons.  The power 
plant consumed 109,000 gallons of fuel oil in fiscal year 2006.  The power plant’s current 
storage capacity is 18 % greater than its current consumption rate.  The design of the tank 
farm included space to construct another tank with a 23,800 gallon shell capacity.  If 
more reserve capacity is desired for the power plant, another tank should be included as 
part of this project. 
 
The two school tanks located at the collocated tank farm provide heating oil storage for 
the school, and are not available to provide additional fuel oil storage for the proposed 
power plant. 
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Annual growth and new projects coming online are projected to increase peak loads by 
320 kW from FY 2005 through FY 2017.  Assuming a fixed relationship between peak 
loads and average loads, this increase would result in a corresponding increase in annual 
kWh consumption from 1,400,000 in FY 2005 to 3,000,000 by FY 2017.  Based on 
historical fuel efficiency data taken from 1995 – 2006 PCE reports the existing power 
plant is producing 13.5 kWh per gallon of diesel fuel (1,143,000 gallons to produce 
15,457,000 kWh).  Using this historical efficiency, the proposed power plant would 
consume 222,000 gallons of fuel in the FY 2017 (3,000,000 kWh/13.5 gallons/kWh). 
 
The existing power plant’s 5,000 gallon intermediate tank was installed as a part of the 
recent bulk fuel upgrade project.  As part of this project the tank should be reinstalled at 
the proposed power plant site.  The tank is equipped with the following overfill 
prevention measures: 
 

 Float actuated fill limiting switch 
 High level pump shut-off switch 
 Critical high level alarm 
 Liquid level gauge and 
 Whistle vent 

 
I. GENERATORS AND SWITCHGEAR 
 
A power generation capacity of 1,100 kW is recommended for the proposed power plant.  
After subtracting the step increases resulting from the proposed piped water and sewer 
systems, and airport improvements, this is a 260% increase from the existing generation 
capacity.  The 1,100 kW capacity can be provided by installing four generators with 
individual capacities of 370, 370, 230, and 230 kW.  The generators will feed new load 
sensing switchgear, and pad mounted, step up transformers.  The generators are sized to 
handle the projected peak loading, after the loss of the single largest generator.  
Additional load monitoring is required to properly size the generators, and should be 
included in the final design of the power plant. 
 
J. CONNECTION TO EXISTING ELECTRICAL DISTRIBUTION SYSTEM 
 
At the new power plant, it is proposed to install two banks of pad-mounted single-phase 
transformers connected externally to step-up the voltage to distribution level of 
7,200/12,470 V.  Each bank should have one spare transformer, stored on site, to 
facilitate quick re-establishment of power due to the loss of a single transformer.  The 
transformer banks will be sized to match the loads of the feeders they serve. 
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K. UPGRADES TO ELECTRICAL DISTRIBUTION SYSTEM 
 
The system as a whole is in good repair with the exception of many NESC code 
violations noted during the electrical field evaluation performed in conjunction with this 
report.  Some of the items requiring correction are listed below. 
 

 All street light brackets should be grounded. 
 The primary lines should be retensioned, especially in the southern part of the 

village where sags were greatest. 
 Number un-numbered poles. 
 All telecommunication guys and messengers should be bonded to pole grounds 

and electrical guying. 
 Replace photocells on poles where streetlights are on during daylight hours. 

 
See Appendix A for the Electrical Distribution System Report by Errico Electrical 
Engineering. 
 
L. OWNERSHIP AND OPERATION 
 
The proposed power generation facility will be owned and operated by Kwethluk 
Incorporated.  The existing distribution system is also owned by Kwethluk Incorporated.  
United Utilities Incorporated owns the telecommunication lines in the village, and leases 
pole usage from Kwethluk Incorporated, 
 
M. PERMITTING 
 
The construction and operation of the new power plant requires the following permitting: 

 
1. Coastal Project Questionnaire 

 
Since Kwethluk is located in a coastal zone, the project requires submittal of a Coastal 
Project Questionnaire to the State of Alaska, Department of Natural Resources (DNR).  
The DNR coordinates review of the questionnaire by various state agencies and assists in 
identifying required permits pertinent to the project.  The standard review spans a 30-day 
period. 
 

2. Fire Marshal Review 
 
The construction of the new power generation facility will require submittal of a 
complete set of construction documents to the State of Alaska, Department of Public 
Safety, Division of Fire Prevention (Fire Marshal) for plan review and approval.  The 
State Fire Marshal then issues a Plan Review Certificate to verify compliance with 
adopted Building, Fire, and Life Safety codes.  Final stamped drawings must be 
submitted along with the application fee for project review.  Anticipate a minimum of 
one month before comments may be received from the Fire Marshal. 
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3. United States Army Wetlands Permit 
 
Projects that place fill material in wetlands require an Application for Department of the 
Army Permit to be submitted to the U.S. Army Corps of Engineers, Alaska District, 
before construction begins.  It will be necessary for the Corps of Engineers to review this 
project to determine if the selected building site is considered to be wetlands.  The 
standard review period varies from 30 to 90 days. 
 

4. Federal Aviation Administration Review 
 
Power plants located less than 5 miles from a runway or airport, such as this project, 
should complete Form 7460-1, “Notice of Proposed Construction or Alteration”, and 
submit all necessary elevation and height of structure information to the Federal Aviation 
Administration (FAA), Alaska Region, prior to construction.  The FAA reviews the 
project and determines if the project will present a hazard to air traffic in the vicinity.  
The FAA has typically provided project determinations within one month of the 
completed form submittal. 
 

5. State of Alaska, Department of Environmental Conservation Review 
 
The Alaska Department of Environmental Conservation (ADEC) regulates the operation 
of diesel power generation facilities by a consistency review process.  The Application 
for Pre-Approved Limit Diesel Generation Facility must be submitted prior to the 
facility startup, provided that the nitrogen oxide emissions do not exceed 100 tons/year.  
The review is set up to accommodate future growth of a power plant, provided that 
growth is requested during the initial application, and it does not exceed the 100 ton/year 
of nitrogen oxide emissions.  Power plants which fall into the sizes necessary for Alaska 
villages will not exceed the 100 ton/year emission level. 

 
6. Regulatory Commission of Alaska Certification 

 
The Regulatory Commission of Alaska regulates public utilities by certifying qualified 
providers of public utility and pipeline services, and ensuring that they provide safe and 
adequate services and facilities at just and reasonable rates, terms, and conditions.  This 
keeps rates as low as possible while allowing the utility to earn a fair return.  The 
commission also determines the eligibility and the per kilowatt-hour support for electric 
utilities under the Power Cost Equalization program. 
 

7. State of Alaska Historical Preservation Office 
 
The State Historic Preservation Office is required, under Section 106 of the National 
Historic Preservation Act, to review any state or federally funded project to determine if 
the project will disturb historical or cultural resources. 
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8. United States Fish and Wildlife Service 
 
The United States Fish and Wildlife Service will review the project to determine what 
effect the project will have on endangered species. 
 
N. CONSTRUCTION METHOD 
 
Construction of the new power plant is to be competitively bid.  The Alaska Energy 
Authority will publicly solicit bids to construct the new power plant and upgrade the 
existing power distribution system. 
 

1. Local labor 
 
Skilled labor is available in the community. 
 

2. Local Equipment 
 
Construction equipment is not available in the village. 
 
O. SCHEDULE 
 
Each foundation option will dictate different schedules. 
 
Gravel Pad Foundation Option: 
 
Since the available soils will contain a significant amount of moisture the gravel pad 
should be given time to drain and consolidate for a period of one year before the power 
plant is constructed.  For this reason the project is divided into two phases.  Phase 1 
includes the design, permitting, and construction of the gravel pad.  Phase 2 includes the 
design, permitting, and construction of the power plant. 
 

Phase 1 – Construct Gravel Pad 
 Design and Permit Gravel Pad May-June 2008 
 Mobilize Equipment and Materials 

for Gravel Pad Construction July 2008 
 Construct Gravel Pad August 2008 
 Demobilize Equipment and Materials 

used for Gravel Pad Construction September 2008 
 

Phase 2 – Construct Power Plant 

 Design and Permit Power Plant Winter 2008/2009 
 Procurement Spring 2009 
 Mobilize Equipment and Materials June 2009 - 

for Power Plant Construction August 2009 
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 Begin Power Plant Construction June 2009 
 End Power Plant Construction September 2009 
 Demobilize Equipment and Materials 

used for Power Plant Construction September 2009 
 

Pile Foundation Option: 
 
As the pad area in this option will not be structural, pre-construction of the pad will not 
be necessary, and all work will be conducted in a single season. 
 

 Design and Permitting Winter 2007/2008 
 Procurement Spring 2008 
 Mobilize Equipment and Materials June 2008 - 

for Construction August 2008 
 Begin Construction June 2008 
 End Construction September 2008 
 Demobilize Equipment and Materials 

used for Construction September 2008 
 

Note:  The proposed schedules are very dependent upon many inter-related factors, such 
as project start time, material availability and weather.  If any of these items creates a 
delay, the project may run into the following season, which will increase the construction 
costs.  In order to address this potential delay and increased cost, a 10% construction 
contingency should be used in cost estimating for the project. 
 
P. BUDGET LEVEL COST ESTIMATES 
 
Budget level cost estimates, based on each foundation option, have been prepared for 
constructing the power plant and upgrading the existing electrical distribution system as 
presented in this report.  Equipment rental rates are based on historical rental rates for 
similar equipment.  The construction cost estimates are based on a competitive bid 
process.  The total budget estimates also include costs associated with design, legal, and 
project management, and a construction contingency of 10%.  The total cost for the 
project, utilizing a gravel pad foundation, is estimated to be $3,510,063.00.  The total 
project cost, using a pile foundation, is estimated to be $3,453,800.00 
 
The cost of upgrading the existing electrical distribution system is based on a cost 
estimate provided by Errico Electrical Engineering.  See Appendix I for the budget level 
cost estimates. 
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APPENDIX C 
GEOTECHNICAL CONSULTATION 

BY DUANE MILLER & ASSOCIATES 











































APPENDIX D 
U.S. ARMY CORPS OF ENGINEERS 

FLOOD HAZARD DATA 



Kwethluk | City Office: (907) 757-6022 | Revised: 

STATUS 2nd class city LAST FLOOD EVENT 1989
POPULATION 698 FLOOD CAUSE  
BUILDINGS  ELEVATION  
    
RIVER SYSTEM Kuskokwim River FLOOD OF RECORD  
COASTAL AREA none FLOOD CAUSE  
  ELEVATION  
    
NFIP STATUS not participating WORST FLOOD EVENT  
FLOODPLAIN REPORT yes FLOOD CAUSE  
FLOOD INSURANCE STUDY no FLOOD GAUGE yes

Comments:
Flood of record 26.55
Recommended building elevation 28.55
 
Four High Water Marks (HWM) where placed at the level of the 1989 flood. HWE #1 is on the piling on the 
shoreward, downstream corner of the school. HWE #2 is on the piling at the streamward, downstream corner of the 
school. HWE #3 is on the utility pole streamward of the downstream end of the school. HWE #4 is on the landward, 
upstream corner of the Ken Chadwick house. HWM's are not tied to a any benchmark. The 1972 flood may have 
been 2 ft higher than the 1989 flood. Flooding occurs from both Ice-jams and high runoff. Some flooding occurs 
annually but depths seldom exceed 3 to 4 ft.

 
Flood Gauge  

Floodplain Manager (907) 753-2610 

Page 1 of 1Flood Hazard Data: Kwethluk

2/27/2007http://www.poa.usace.army.mil/en/cw/fld_haz/kwethluk.htm
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WIND POWER DENSITY MAPS 







Wind Power Density Map 
 

 

    
 
 
This map is an exert from the Wind Power Density Map of Alaska created by TrueWind Solutions. 



0 100 20050
Miles

Map prepared by Patrick Laney and Julie
Brizzee at the Idaho National Engineering
and Environmental Laboratory
                   for
The U.S. Department of Energy Office of 
Energy Efficiency and Renewable Energy
Geothermal Technologies Program

Alaska Geothermal Resources

0 90 180 27045
Miles

PaxsonPaxson

GalenaGalena

175°0'0"W180°0'0"W

170°0'0"W

170°0'0"W

165°0'0"W

165°0'0"W

160°0'0"W

160°0'0"W

155°0'0"W

155°0'0"W 150°0'0"W

150°0'0"W

145°0'0"W

145°0'0"W

140°0'0"W

140°0'0"W

135°0'0"W

135°0'0"W

130°0'0"W 125°0'0"W 120°0'0"W 115°0'0"W

55°0'0"N

55°0'0"N

60°0'0"N

60°0'0"N

65°0'0"N

65°0'0"N

175°0'0"W

130°0'0"W

125°0'0"W

120°0'0"W

115°0'0"W

70°0'0"N

Legend

Cities/Towns
Rivers/Streams
Lakes/Reservoirs

Geothermal Categories

Space Heating
Spas/Resorts/Recreation Sites
Regions of Known or Potential Geothermal Resources

Wells > 50 Degrees C
Springs > 50 Degrees C
Wells > 20 and < 50 Degrees C
Springs > 20 and < 50 Degrees C

Private Lands
Bureau of Land Management and Other Federal Lands
State Lands
Native American Lands

U.S. Forest Service Lands

Ownership

St. Lawrence Island

Nunivak Island

Kodiak IslandKodiak Island

Akutan

Unalaska Island

Unalaska 

Unimak Island

Umnak Island
Islands of the 

Four Mts

Barrow

Kotzebue

Nome FairbanksFairbanks

AnchorageAnchorage ValdezValdez

Seward

BethelBethel

JuneauJuneau

Sitka

KetchikanKetchikan

Alaska Geothermal Resources
Publication No. - INEEL/MIS-2002-1623 Rev. 1
November 2003

Alaska Geothermal Resources
Publication No. - INEEL/MIS-2002-1623 Rev.1
November 2003

Geothermal Data Provided by:

1.  Geo-Heat Center State Geothermal Database, [Compact Disk], February 2002
2.  National Geophysical Data Center, National Oceanic and Atmospheric Administration, 
     1983, Geothermal Resources of Alaska:  Prepared for the Geothermal and Hydropower
     Technologies Division United States Department of Energy, Map 1:2,500,000

Map Projection Information:
     Projection: Albers
     Central Meridian: -154.00
     Standard Parallel 1: 55.00
     Standard Parallel 2: 65.00
     Latitude Of Origin: 50.00

0 100 200 300 40050
Miles

0 120 240 360 48060
Kilometers

Dutch Harbor

KodiakKodiak
170°0'0"E

175°0'0"E

175°0'0"E

180°0'0"W

180°0'0"W

175°0'0"W

175°0'0"W

170°0'0"W

50°0'0"N

55°0'0"N

170°0'0"E

50°0'0"N

55°0'0"N

Aleutian IslandsAttu Island

Agattu Island

Buldir Island

Kiska Island

Semisopochnoi Island

Amchitka Island Tanaga Island

Kanaga Island
Adak Island

Atka Island

Amlia Island0 100 20050
Miles



APPENDIX F 
PEAK LOAD TREND ANALYSIS AND PCE DATA 



Kwethluk Electrical Demand Worksheet

Fiscal Historical Historical Historical Historical Fuel Historical Historical Historical Historical Calendar
Year Electrical Electrical Fuel Fuel Efficiency Peak Load Peak Load Population Population Year

Consumption Consumption Consumption Consumption
(kWh) % change (gallons) % change kW/gal (kW) % change % change

1995 1,131,587 na 96,599 na 11.71 255 na 644 na 1995
1996 1,162,905 2.77 92,607 -4.13 12.56 232 -9.02 630 -2.17 1996
1997 1,196,153 2.86 87,108 -5.94 13.73 249 7.33 664 5.40 1997
1998 1,233,677 3.14 89,337 2.56 13.81 235 -5.62 669 0.75 1998
1999 1,281,248 3.86 98,191 9.91 13.05 252 7.23 698 4.33 1999
2000 1,288,400 0.56 94,477 -3.78 13.64 254 0.79 713 2.15 2000
2001 1,309,421 1.63 83,741 -11.36 15.64 340 33.86 691 -3.09 2001
2002 1,377,693 5.21 100,559 20.08 13.70 294 -13.53 695 0.58 2002
2003 1,351,444 -1.91 98,685 -1.86 13.69 282 -4.08 718 3.31 2003
2004 1,315,693 -2.65 92,279 -6.49 14.26 288 2.13 698 -2.79 2004
2005 1,394,532 5.99 100,090 8.46 13.93 287 -0.35 695 -0.43 2005
2006 1,414,020 1.40 108,976 8.88 12.98 300 4.53 693

Fuel
Efficiency
1995-2004

1995 1,131,587 1995 96,599 kW/gal 1995 255 1995 644
2004 1,315,693 2004 92,279 2004 288 2004 698

Period 16.27% Period -4.47% Period 12.94% Period 8.39%
Annualized 1.38% Annualized -0.42% 13.55 Annualized 1.11% Annualized 0.73%

Fuel
Efficiency

1995 1,131,587 1995 96,599 1995-2006 1995 255 1995 644
2006 1,414,020 2006 108,976 kW/gal 2006 300 2006 695

Period 24.96% Period 12.81% Period 17.65% Period 7.61%
Annualized 2.05% Annualized 1.10% 13.53 Annualized 1.49% Annualized 0.67%

Fuel
Efficiency

2000 1,288,400 2000 94,477 2000-2003 2000 254 2000 713
2003 1,351,444 2003 98,685 kW/gal 2003 282 2003 718

% change 4.89 % change 4.45 14.11 % change 11.02 % change 0.70

Population
1995-2006

2000-20032000-2003 2000-2003 2000-2003

1995-2006

Fuel Consumption Population

1995-2006
Peak Load
1995-2006

Electrical Consumption Peak Load

Electrical Consumption Fuel Consumption

Electrical Consumption Fuel Consumption Peak Load Population

1995-2004 1995-2004 1995-2004 1995-2004
Growth Growth Growth Growth



Kwethluk Peak Load Projection
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Kwethluk PCE Data

Fiscal 
Year

Fiscal 
Month Utility

Diesel kWh 
Generation 

Diesel 
(gallons) 

Station 
Service 

Peak kW 
Demand

1995 1 Kwethluk, Inc.                   63,616         5,218             419 109
1995 2 Kwethluk, Inc.                   76,212         7,339             441 189
1995 3 Kwethluk, Inc.                   86,602         7,926             557 194
1995 4 Kwethluk, Inc.                 101,788         7,339          1,889 225
1995 5 Kwethluk, Inc.                 109,766         9,657          5,312 255
1995 6 Kwethluk, Inc.                 124,036       10,127          6,549 141
1995 7 Kwethluk, Inc.                 110,971         9,150          5,515 233
1995 8 Kwethluk, Inc.                 102,694         8,571          4,148 167
1995 9 Kwethluk, Inc.                 118,208         9,656          4,603 169
1995 10 Kwethluk, Inc.                   87,231         7,821          2,223 123
1995 11 Kwethluk, Inc.                   83,989         8,460          1,022 127
1995 12 Kwethluk, Inc.                   66,474         5,335             525 111

Sub-Total              1,131,587       96,599        33,203 
1996 1 Kwethluk, Inc.                   63,688         5,216             409 121
1996 2 Kwethluk, Inc.                   78,149         6,949             488 161
1996 3 Kwethluk, Inc.                   97,357         8,329          1,694 149
1996 4 Kwethluk, Inc.                 103,271         9,127          3,857 196
1996 5 Kwethluk, Inc.                 113,900         9,054          6,507 232
1996 6 Kwethluk, Inc.                 128,409         9,245          7,771 206
1996 7 Kwethluk, Inc.                 107,229         9,344          7,850 202
1996 8 Kwethluk, Inc.                 106,295         7,925          6,986 211
1996 9 Kwethluk, Inc.                 111,598         7,863          5,485 156
1996 10 Kwethluk, Inc.                   95,888         7,415          4,756 143
1996 11 Kwethluk, Inc.                   88,757         6,902          1,305 106
1996 12 Kwethluk, Inc.                   68,364         5,238          1,565 97

Sub-Total              1,162,905       92,607        48,673 
1997 1 Kwethluk, Inc.                   71,430         5,639          1,374 141
1997 2 Kwethluk, Inc.                   85,165         6,388          1,160 134
1997 3 Kwethluk, Inc.                   93,214         6,679          1,687 189
1997 4 Kwethluk, Inc.                 102,651         7,091          5,953 179
1997 5 Kwethluk, Inc.                 117,529         8,839          9,708 249
1997 6 Kwethluk, Inc.                 121,653         8,836        11,287 228
1997 7 Kwethluk, Inc.                 123,518         9,240        10,773 242
1997 8 Kwethluk, Inc.                   98,688         7,389          5,563 221
1997 9 Kwethluk, Inc.                 117,074         7,598          8,397 215
1997 10 Kwethluk, Inc.                 100,395         6,999          3,742 217
1997 11 Kwethluk, Inc.                   95,323         6,914          2,666 118
1997 12 Kwethluk, Inc.                   69,513         5,496             604 108

Sub-Total              1,196,153       87,108        62,914 
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Kwethluk PCE Data

Fiscal 
Year

Fiscal 
Month Utility

Diesel kWh 
Generation 

Diesel 
(gallons) 

Station 
Service 

Peak kW 
Demand

1998 1 Kwethluk, Inc.                   70,588         5,599             666 119
1998 2 Kwethluk, Inc.                   89,381         6,590          2,021 109
1998 3 Kwethluk, Inc.                   95,834         6,766          3,507 195
1998 4 Kwethluk, Inc.                 114,199         7,768          7,414 235
1998 5 Kwethluk, Inc.                 117,203         8,943          8,076 174
1998 6 Kwethluk, Inc.                 119,676         8,089          8,593 217
1998 7 Kwethluk, Inc.                 133,546         8,803          8,249 187
1998 8 Kwethluk, Inc.                 103,402         7,540          8,151 172
1998 9 Kwethluk, Inc.                 110,438         8,692          6,155 183
1998 10 Kwethluk, Inc.                 100,290         7,222          3,943 116
1998 11 Kwethluk, Inc.                   98,286         7,227          2,191 135
1998 12 Kwethluk, Inc.                   80,834         6,098          2,108 135

Sub-Total              1,233,677       89,337        61,074 
1999 1 Kwethluk, Inc.                   94,273         6,436          2,198 143
1999 2 Kwethluk, Inc.                   83,523         6,932          2,010 137
1999 3 Kwethluk, Inc.                   97,154         6,780          3,390 159
1999 4 Kwethluk, Inc.                 106,883         7,778          5,229 194
1999 5 Kwethluk, Inc.                 114,252         9,449          3,606 252
1999 6 Kwethluk, Inc.                 129,491         9,277          9,857 196
1999 7 Kwethluk, Inc.                 128,553         9,831        10,608 202
1999 8 Kwethluk, Inc.                 113,929         9,652          9,264 154
1999 9 Kwethluk, Inc.                 121,543         8,309          9,240 227
1999 10 Kwethluk, Inc.                 108,064         7,737          5,175 195
1999 11 Kwethluk, Inc.                 101,461         7,619          4,249 167
1999 12 Kwethluk, Inc.                   82,122         8,391          3,415 137

Sub-Total              1,281,248       98,191        68,241 
2000 1 Kwethluk, Inc.                   79,203         6,150          2,498 147
2000 2 Kwethluk, Inc.                 100,738         7,205          1,872 199
2000 3 Kwethluk, Inc.                 100,738         7,122          1,846 199
2000 4 Kwethluk, Inc.                 119,791         8,565          3,995 225
2000 5 Kwethluk, Inc.                 116,356         8,361          6,443 225
2000 6 Kwethluk, Inc.                 129,931         8,707          6,636 246
2000 7 Kwethluk, Inc.                 121,190       10,246          9,111 254
2000 8 Kwethluk, Inc.                 119,411         8,034          5,106 101
2000 9 Kwethluk, Inc.                 118,003         8,602          7,641 225
2000 10 Kwethluk, Inc.                   99,645         7,968          6,636 167
2000 11 Kwethluk, Inc.                 104,253         7,475          4,537 167
2000 12 Kwethluk, Inc.                   79,141         6,042             954 160

Sub-Total              1,288,400       94,477        57,275 
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Kwethluk PCE Data

Fiscal 
Year

Fiscal 
Month Utility

Diesel kWh 
Generation 

Diesel 
(gallons) 

Station 
Service 

Peak kW 
Demand

2001 1 Kwethluk, Inc.                   82,623         6,673             490 173
2001 2 Kwethluk, Inc.                 104,869         9,047          1,259 227
2001 3 Kwethluk, Inc.                 104,334       11,130          4,039 240
2001 4 Kwethluk, Inc.                 115,964         8,643          4,557 253
2001 5 Kwethluk, Inc.                 115,280         8,372          4,006 340
2001 6 Kwethluk, Inc.                 125,501         9,340          3,831 275
2001 7 Kwethluk, Inc.                 121,681          2,563 260
2001 8 Kwethluk, Inc.                 114,156          4,982 265
2001 9 Kwethluk, Inc.                 120,411         6,506          4,863 239
2001 10 Kwethluk, Inc.                 109,117         8,988          2,608 247
2001 11 Kwethluk, Inc.                 109,252         8,236          4,633 237
2001 12 Kwethluk, Inc.                   86,233         6,806             454 187

Sub-Total              1,309,421       83,741        38,285 
2002 1 Kwethluk, Inc.                   88,353         6,674          1,228 183
2002 2 Kwethluk, Inc.                 102,074         7,472          1,481 227
2002 3 Kwethluk, Inc.                 108,043         7,848          2,319 244
2002 4 Kwethluk, Inc.                 125,948         8,976          4,593 268
2002 5 Kwethluk, Inc.                 130,957         9,061          7,085 268
2002 6 Kwethluk, Inc.                 137,471         9,513          8,506 294
2002 7 Kwethluk, Inc.                 133,620         9,483          6,645 237
2002 8 Kwethluk, Inc.                 119,346         8,883          6,513 264
2002 9 Kwethluk, Inc.                 125,486         9,059          5,207 245
2002 10 Kwethluk, Inc.                 114,303         8,602          3,859 247
2002 11 Kwethluk, Inc.                 105,510         8,016          1,614 244
2002 12 Kwethluk, Inc.                   86,582         6,972             459 196

Sub-Total              1,377,693     100,559        49,509 
2003 1 Kwethluk, Inc.                   87,009         6,905             472 176
2003 2 Kwethluk, Inc.                   81,802         7,199             387 222
2003 3 Kwethluk, Inc.                 105,342         7,406             476 235
2003 4 Kwethluk, Inc.                 118,225         8,338          1,410 265
2003 5 Kwethluk, Inc.                 123,917         8,439          2,422 265
2003 6 Kwethluk, Inc.                 130,442         9,095          3,971 271
2003 7 Kwethluk, Inc.                 135,052         9,752          6,002 265
2003 8 Kwethluk, Inc.                 120,272         8,579          4,215 263
2003 9 Kwethluk, Inc.                 132,240         9,383          6,678 282
2003 10 Kwethluk, Inc.                 115,158         8,273          4,684 258
2003 11 Kwethluk, Inc.                 109,840         8,178          2,811 248
2003 12 Kwethluk, Inc.                   92,145         7,138             891 209

Sub-Total              1,351,444       98,685        34,419 

3 of 4



Kwethluk PCE Data

Fiscal 
Year

Fiscal 
Month Utility

Diesel kWh 
Generation 

Diesel 
(gallons) 

Station 
Service 

Peak kW 
Demand

2004 1 Kwethluk, Inc.                   94,701         7,213             736 202
2004 2 Kwethluk, Inc.                 102,147         7,713             745 222
2004 3 Kwethluk, Inc.                 110,404         8,493          1,606 
2004 4 Kwethluk, Inc.                 131,356         9,306          4,470 273
2004 5 Kwethluk, Inc.                 125,425         8,861          5,537 268
2004 6 Kwethluk, Inc.                 135,837       10,646          8,774 288
2004 7 Kwethluk, Inc.                 133,547       10,011          6,400 271
2004 8 Kwethluk, Inc.                 125,309         6,760          5,188 270
2004 9 Kwethluk, Inc.                 132,295         7,193          4,882 247
2004 10 Kwethluk, Inc.                 116,451         8,019          2,214 257
2004 12 Kwethluk, Inc.                 108,221         8,064          1,944 240

Sub-Total              1,315,693       92,279        42,496 
2005 1 Kwethluk, Inc.                   88,351         6,599          2,129 181
2005 2 Kwethluk, Inc.                 100,597         7,228          2,131 205
2005 3 Kwethluk, Inc.                 106,590         9,682          1,994 247
2005 4 Kwethluk, Inc.                 122,654         8,727          2,345 255
2005 5 Kwethluk, Inc.                 129,513         9,107          4,182 273
2005 6 Kwethluk, Inc.                 137,671       10,249          6,326 287
2005 7 Kwethluk, Inc.                 141,388         8,709          8,683 281
2005 8 Kwethluk, Inc.                 126,613         8,857          7,542 280
2005 9 Kwethluk, Inc.                 134,239         9,534          8,221 271
2005 10 Kwethluk, Inc.                 121,153         8,626          7,256 262
2005 11 Kwethluk, Inc.                 103,046         7,687          2,073 230
2005 12 Kwethluk, Inc.                   82,717         5,085             996 230

Sub-Total              1,394,532     100,090        53,878 
2006 1 Kwethluk, Inc.                   85,513         6,495             698 203
2006 2 Kwethluk, Inc.                 109,704         9,212             698 230
2006 3 Kwethluk, Inc.                 116,857         9,104          2,615 268
2006 4 Kwethluk, Inc.                 128,376         9,390          4,413 272
2006 5 Kwethluk, Inc.                 132,348       10,777          7,910 272
2006 6 Kwethluk, Inc.                 136,768       10,184          6,618 279
2006 7 Kwethluk, Inc.                 136,545         9,796          8,528 300
2006 8 Kwethluk, Inc.                 124,372         8,910          6,821 270
2006 9 Kwethluk, Inc.                 131,774       10,501          7,277 272
2006 10 Kwethluk, Inc.                 117,921         9,007          5,810 267
2006 11 Kwethluk, Inc.                 106,590         8,448          4,679 236
2006 12 Kwethluk, Inc.                   87,252         7,152          3,543 177

Sub-Total              1,414,020     108,976        59,610 
2007 2 Kwethluk, Inc.                 106,750         8,356          2,192 232
2007 3 Kwethluk, Inc.                 115,062         9,004          1,964 242
2007 4 Kwethluk, Inc.                 132,106         9,799          4,425 262
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Year DOL DOL Trend Line Trend Line
Population % Change Population % Change

1991 555 - 584 -
1992 593 6.85 594 1.81
1993 581 -2.02 605 1.78
1994 613 5.51 615 1.75
1995 644 5.06 626 1.72
1996 630 -2.17 637 1.69
1997 664 5.40 647 1.66
1998 669 0.75 658 1.64
1999 698 4.33 668 1.61
2000 713 2.15 679 1.58
2001 691 -3.09 690 1.56
2002 695 0.58 700 1.54
2003 718 3.31 711 1.51
2004 698 -2.79 721 1.49
2005 695 -0.43 732 1.47
2006 743 1.45
2007 753 1.43
2008 764 1.41
2009 774 1.39
2010 785 1.37
2011 795 1.35
2012 806 1.33
2013 817 1.31
2014 827 1.30
2015 838 1.28
2016 848 1.26
2017 859 1.25

Trend Line Analysis of

Kwethluk, Alaska
State of Alaska Department of Labor Population Estimates
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ENERGY PROJECT DESIGN CAPACITY POLICY (April 2002) 
 
a. The design capacity for power system projects shall be based on the projected village 

power requirements for not less than five nor more than ten years.  The design capacity 
for power plant projects must provide sufficient firm capacity to ensure reliable power 
with acceptable fuel efficiency.  The minimum firm generation capacity is that required 
to carry the system’s peak loads after the loss of the single largest generating unit in the 
power plant. 

 
b. Where feasible, the design layout should allow space for future expansion of capacity to 

meet the anticipated requirements for at least twenty years. 
 

c. The rate of change of population increase or decrease over the past ten years and 
population projections by village leaders, state agencies and others shall be taken into 
consideration. 
 

d. Historical power production and consumption data shall be taken into consideration, 
including the most recent data of the Power Cost Equalization Program and the rate of 
change over time. 
 

e. Where fuel delivery is by barge, thirteen months of storage capacity is recommended, 
depending on local conditions and freight logistics.  Where fuel delivery is by air, two to 
three months of storage capacity is recommended, depending on local conditions and 
freight logistics.  If the design includes both barge and airport headers, village input and 
anticipated fuel costs shall be included in the determination of tank farm capacity. 

 
f. Designers shall take into account seasonal variations in fuel consumption. 
 
g. Infrastructure development projects may impact storage capacity requirements by 

increasing fuel and electric energy consumption.  Designers shall investigate current and 
anticipated projects by interviewing village leaders, reviewing the Department of 
Community and Economic Development Grants Database, and contacting other agencies 
such as Village Safe Water, Alaska Energy Authority, Alaska Native Tribal Health 
Consortium, Department of Transportation and Public Facilities, the local school district, 
etc.  Where an adopted comprehensive community development plan exists, that plan 
shall be taken into account in forecasting the design capacity of facilities. 

 
h. Project managers and/or designers are to explain the disadvantages of excess power plant 

generating capacity to participants, such as decreased fuel efficiency with oversized 
generators, and increased costs for capital renewal and replacement, insurance, operations 
and maintenance.  These additional costs must be factored into the business plan cost 
tables and will result in a per kilowatt-hour cost increase for project participants. 
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COST CONTAINMENT FOR ENERGY PROJECTS POLICY (Revised April 2002) 
 
a. Cost Effective Designs.  Cost containment requires that designs provide cost-effective 

solutions for the needs of Alaskan communities.  Capacity and other design and site 
decisions should be based on a comprehensive community plan.  Designs should be 
selected that address the identified needs in the most cost-effective manner feasible, 
considering operational and maintenance costs as well as construction costs to yield the 
lowest life cycle costs.  This may mean implementing innovative technologies that 
provide real life cycle cost savings; or it may mean using very simple technologies that 
are sufficiently effective instead of more expensive approaches that increase costs 
without substantial benefit. 

 
b. Need Specific Designs.  Project cost containment dictates that designs directly provide 

real, substantial and quantifiable benefits addressing specific Alaskan community needs.  
Designs should not be expanded to address other needs or desires within the community, 
unless those increased costs are funded from another source or explicitly approved by the 
Commission.  Similarly, designs should not be based on unrealistic or unsubstantiated 
estimates for increased demand (see Commission Policy for Energy Design Capacity).  
Projects should not result in expenditures for items providing little or no real benefit, or 
that are outside the program goals.  Design components need to be limited to items that 
address real, identified needs in a beneficial manner, and are not merely “convenience” 
items.  Required components should not be “over-designed” for the sake of community 
convenience, nor based on unreasonable projections. 

 
c. Competitive Procurement.  Cost containment requires that products, labor, materials, 

transportation, services, and other items must be provided at fair and cost-competitive 
prices for best value considering all the Denali Commission goals. 

 
d. Effective Project Management.  Cost containment requires that actual construction 

activities be competently managed to minimize or eliminate costs associated with 
scheduling, vendor coordination, material delivery, efficient utilization of labor and 
similar items.  This will result in minimizing or eliminating unexpected costs from delays 
or other issues. 

 
e. Maximization of Cost Benefit via Project Selection.  Part of cost containment is ensuring 

the greatest benefit for the cost.  If a project exhibits abnormally high unit costs, even for 
valid reasons, the overall greatest benefit may be to fund projects with equally valid 
needs that can be completed for lower unit costs. 

 
f. Cost Containment Parameters.  The following unit costs are to be calculated as the total 

project budget divided by the total design power generation capacity.  A larger capacity 
project should relate to the lower end of the cost range for each capacity level. 
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Capacity Benchmark Unit Costs: 

0 – 200 kilowatts  $5,500 to $3,500 per kilowatt 
201 – 400 kilowatts  $3,500 to $2,900 per kilowatt 
400 – 600 kilowatts  $2,900 to $2,400 per kilowatt 
601 – 800 kilowatts  $2,400 to $1,900 per kilowatt 
801 – 1,000 kilowatts  $1,900 to $1,600 per kilowatt 
1,001 – 1,200 kilowatts  $1,600 to $1,250 per kilowatt 
Greater than 1,200 kilowatts  $1,250 to $500 per kilowatt 

 
 
INVESTMENT POLICY (April 2004) 
 
General Policy 
 
Commission investments are directed by federal law, by the Commission’s Guiding Principles, 
and by specific allocation decisions made by the Commission.  Infrastructure needs of rural 
Alaska are enormous compared to available funding; thus, it is imperative that each dollar be 
invested in a way that will maximize the sustainable long term benefits to Alaskans.  The 
Commission will promote investment in infrastructure where the promise of sustainability 
(facility and services) can reasonably be demonstrated both now and in the future.  Infrastructure 
sustainability can be enhanced by adapting available technology and appropriately sizing 
facilities to meet the particular needs and circumstances of communities. 
 
Factors which will influence investment decisions: 
 
a. Imminent environmental threats.  Facilities will be placed so as to be protected from 

imminent environmental threats such as flooding and erosion.  Long term investments 
generally will not be made in areas that are subject to imminent environmental threats. 

 
b. Priority to be placed on needs of existing communities.  The Commission will give 

priority to the critical infrastructure needs of existing communities before considering 
proposals to create new communities, unless there is a congressionally directed relocation 
of an existing community. 

 
c. Regional support.  The Commission recognizes that borough and local governments 

promote equity among Alaskans, and that the existence of a state-chartered government 
increases the probability that basic infrastructure and services provided with Denali 
Commission funds will be sustained over the long term.  The Commission also 
recognizes that other regional organizations share both responsibility and capacity to 
contribute to sustainability.  Consistency with a regionally approved plan is a factor 
lending strength to investing in a particular project. 
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d. Proximity/access to existing services and/or facilities.  In determining the need for a new 

facility, a careful evaluation of existing access to services or facilities will be performed.  
Where the needs of two or more communities in close proximity to one another can be 
adequately and more cost effectively served by a single facility, that option will be 
selected over separate facilities for each community.  Investments will be made where 
critical unmet needs are demonstrated. 

 
e. Renovation versus new construction.  Where existing facilities can be renovated or 

expanded to adequately meet community needs at significantly lower life-cycle costs than 
new construction, that option will be favored. 

 
f. Population trends.  Infrastructure will be sized to meet needs that can reasonably be 

projected over the design life of the project.  If population is increasing, appropriate 
excess capacity will be provided to accommodate growth.  Decreasing population may 
result in a smaller facility than the current population would dictate.  For communities 
with populations declining 20% or greater over a 10-year census period, and where there 
is indication such trends will continue, special attention will be given to appropriate 
design and sizing of facilities. 

 
g. Affordability.  The Commission will evaluate proponents’ capacities to afford the life-

cycle costs associated with sustaining proposed services and/or facilities, either through 
user fees, industry support, government transfer payments or grants from private entities. 

 
h. Per capita investment.  While there are many factors which may explain extreme 

variations in per capita investment in communities, the Commission will compile and 
review this data to ensure that there is reasonable equity in the distribution of funds 
across all rural Alaska communities. 

 
 
SUSTAINABILITY POLICY OF ELECTRIC UTILITY SYSTEMS (April 2002): 
 
a. The utility is operating in substantial conformance with a business and work plan under a 

margin that is consistent with its long-range financial needs.  A renewal and replacement 
fund will be established and sufficient funds will be accrued to cover the projected costs 
of major repairs, renovations, renewals, and replacement of major plant components. 

 
b. The utility system is in compliance with the laws and regulations that govern its 

operation. 
 
c. The utility provides for adequate preventive and scheduled maintenance of its facilities, 

and keeps its facilities in good condition and repair. 
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d. The utility arranges for annual financial audits that are conducted by qualified, 
independent auditors, and which consistently find no significant financial irregularities. 

 
e. The utility is not in default with respect to any of its financial obligations, including 

debts, taxes, or other established liabilities. 
 
f. Rates are based on cost of service such that no customer class subsidizes another to a 

significant extent, and the risks of possible loss of large consumers are minimized by 
power sales agreements that protect the economics of a utility’s operations. 

 
g. The utility maintains adequate business insurance covering all significant risks.  Self-

insurance will be allowed for specific risks, provided the utility can clearly demonstrate 
how adequate funds would be made available in a timely fashion to satisfy possible 
claims. 
 

h. The utility has a credible business and work plan that is updated no less frequently than 
once every five years, and that includes provision for adequate preventive and scheduled 
maintenance, a ten-year capital replacement and expansion plan, a ten-year financial 
forecast, and a rate structure analysis. 

 
i. In the case of joint ventures, the utility has sufficient management control or other 

contractual safeguards with respect to the construction and operation of jointly owned 
facilities to ensure that the utility’s interests are protected and the utility lender’s credit 
risk is minimized. 

 
j. Where rates or investment decisions are subject to approval by regulatory authorities, 

there is reasonable expectation that such approvals regarding development of the project 
will be forthcoming. 
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BUDGET COST ESTIMATE
Kwethluk Power Plant
Gravel Pad Foundation

PROJECT: Kwethluk Power Plant
PROJECT No.: 06-764

LEVEL: Budget
DATE: 

REFERENCE DRAWING(S): Conceptual Design
BASIS: Competitive Bid

FREIGHT RATE: 

COST SUMMARY

Construction Cost ………………………………….…………………………………………………………………………… 3,253,250

Miscellaneous Project Costs ……………………………………………………………………………………………………… 256,813

Project Total: $3,510,063

$/kW (1,100 kW): $3,191

6/14/2007

$0.55/lb
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BUDGET COST ESTIMATE
Kwethluk Power Plant
Gravel Pad Foundation

MATERIAL LABOR OTHER
UNIT OR

UNIT MATL MAN COST LABOR EQUIP
No. ITEM QTY UNITS COST TOTAL DAYS TOTAL RENT FREIGHT TOTAL

Estimated Project Duration 90 DAYS
Foreman/Operator 1 EA
Carpenters/Welders 2 EA
Local Labor 4 EA

Labor - not included in building construction (based on 60 hours per week) …………………………………………………………… 171,800
1 Project Manager MD's 44 800 35,200 35,200
2 Foreman/Operator MD's 44 700 30,800 30,800
3 Carpenters/Welders MD's 82 700 57,400 57,400
4 Local Labor MD's 88 550 48,400 48,400

Miscellaneous …………………………………………………………………………………………………………………………… 264,515
5 Mob/DeMob 1 SUM 20,000 20,000 20,000
6 Crew Per Diem 170 MD's 50 8,500 8,500
7 Crew Housing 170 MD's 50 8,500 8,500
8 Crane Rental 2 MO 20,000 40,000 12,000 52,000
9 Skid Steer Rental 4 MO 3,925 15,700 4,710 20,410

10 Welder Rental 4 MO 4,000 16,000 4,800 20,800
11 Dump Truck Rental 2 MO 5,000 10,000 3,000 13,000
12 Pick-up Truck Rental 4 MO 1,500 6,000 1,800 7,800
13 Bulldozer Rental 2 MO 8,000 16,000 4,800 20,800
14 Loader Rental 2 MO 12,000 24,000 7,200 31,200
15 Compactor Rental 2 MO 3,675 7,350 2,205 9,555
16 Fuel 1 LS 8,000 8,000 8,000 2,400 18,400
17 Tool Rental 4 MO 4,000 16,000 4,800 20,800
18 Consumables 1 LS 5,000 5,000 5,000 2,750 12,750

Foundation Construction ………………………………………………………………………………………………………………… 266,500
19 Gravel Pad2 1,400 CY 120 168,000 168,000
20 Concrete Foundation2 85 CY 650 55,250 55,250
21 Misc.-Rebar, Forms, etc. 1 LS 14,400 14,400 11,000 25,400
22 Fencing & Gates 350 FT 20 7,000 20.00 7,000 3,850 17,850

Building/Generation Equipment/Mechanical & Electrical/Etc.3.………………………………………………………………………… 1,125,000
23 Building 1 LS 100,000 100,000 100,000 55,000 255,000
24 Generators and Switchgear 1 LS 450,000 450,000 30,000 14,000 494,000
25 Mechanical & Electrical Systems 1 LS 200,000 200,000 100,000 16,000 316,000
26 Housing/Per-diem/Fuel/Training-Etc 1 LS 30,000 30,000 30,000 60,000
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BUDGET COST ESTIMATE
Kwethluk Power Plant
Gravel Pad Foundation

MATERIAL LABOR OTHER
UNIT OR

UNIT MATL MAN COST LABOR EQUIP
No. ITEM QTY UNITS COST TOTAL DAYS TOTAL RENT FREIGHT TOTAL

Waste Heat Recovery…………………………………………………………………………………………………………………… 370,000
27 Power Plant Connection 1 LS 50,000 50,000 50,000
28 School Connection 1 LS 70,000 70,000 70,000
29 Pipeline 2,400 FT 50 120,000 50 120,000 10,000 250,000

System Connections……………………………………………………………………………………………………………………… 25,000
30 Village system connection1 1 LS 25,000 25,000 25,000

Upgrades to Distribution System1………………………………………………………………………………………………………… 187,000
31 Distribution system upgrades 1 LS 187,000 187,000 187,000

Subtotals 1,526,650 558,800 164,050 160,315 2,409,815
Contingency @ 10% 240,982

Overhead @ 15% 361,472
Profit @ 10% 240,982

Construction Total: 3,253,250

1 Estimate per quote by Greg Errico.  Includes materials, freight, and labor.
2 Includes materials and freight.
3 Per estimate provided by AE&E

MISCELLANEOUS COSTS

31 Project Insurance …………………………………………………………………………………………………………………… 20,000
32 Site Control Legal Work …………………………………………………………………………………………………………… 15,000
33 Engineering Allowance …………………………………………………………………………………………………………… 110,000
34 Construction Management Allowance ……………………………………………………………………………………………… 100,000
35 Grant Audit ………………………………………………………………………………………………………………………… 4,000
36 Fire Marshall Review Fee ………………………………………………………………………………………………………… 7,813

Misc. Cost Total = 256,813
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BUDGET COST ESTIMATE
Kwethluk Power Plant

Pile Foundation

PROJECT: Kwethluk Power Plant
PROJECT No.: 06-764

LEVEL: Budget
DATE: 

REFERENCE DRAWING(S): Conceptual Design
BASIS: Competitive Bid

FREIGHT RATE: 

COST SUMMARY

Construction Cost ………………………………….………………………………………………………………………… 3,197,100

Miscellaneous Project Costs ………………………………………………………………………………………………… 256,700

Project Total: $3,453,800

$/kW (1,100 kW): $3,140

6/14/2007

$0.55/lb
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BUDGET COST ESTIMATE
Kwethluk Power Plant

Pile Foundation

MATERIAL LABOR OTHER
OR

UNIT MATL MAN UNIT LABOR EQUIP
No. ITEM QTY UNITS COST TOTAL DAYS COST TOTAL RENT FREIGHT TOTAL

Estimated Project Duration 90 DAYS
Foreman/Operator 1 EA
Truck Driver 1 EA
Carpenters/Welders 2 EA
Local Labor 4 EA

Labor - not included in building construction (based on 60 hours per week) ……………………………………………………… 56,000
1 Project Manager MD's 7 800 5,600 5,600
2 Foreman/Operator MD's 14 700 9,800 9,800
3 Carpenters/Welders MD's 14 700 9,800 9,800
4 Local Labor MD's 56 550 30,800 30,800

Miscellaneous ……………………………………………………………………………………………………………………… 282,990
5 Mob/DeMob 1 SUM 20,000 20,000 20,000
6 Crew Per Diem 270 MD's 50 13,500 13,500
7 Crew Housing 270 MD's 50 13,500 13,500
8 Crane Rental 5 2 MO 20,000 40,000 40,000
9 Skid Steer Rental 4 MO 3,925 15,700 4,710 20,410
10 Welder Rental 4 MO 4,000 16,000 4,800 20,800
11 Dump Truck Rental 2 MO 5,000 10,000 3,000 13,000
12 Pick-up Truck Rental 4 MO 1,500 6,000 1,800 7,800
13 Excavator Rental 2 MO 3,875 7,750 2,325 10,075
14 Loader Rental 4 MO 12,000 48,000 14,400 62,400
15 Compactor Rental 2 MO 3,675 7,350 2,205 9,555
16 Fuel 1 LS 8,000 8,000 8,000 2,400 18,400
17 Tool Rental 4 MO 4,000 16,000 4,800 20,800
18 Consumables 1 LS 5,000 5,000 5,000 2,750 12,750

Foundation Construction …………………………………………………………………………………………………………… 322,232
19 Gravel Fill 1 420 CY 0.00 0 25.00 10,500 10,500
20 Piles 2 26 EA 5,000 130,000 130,000
21 W12x35x12' 2 3,780 LBS 1.30 4,914 1.20 4,536 9,450
22 W12x35x18' 2 6,300 LBS 1.30 8,190 1.20 7,560 15,750
23 W12x35x4' 2 280 LBS 1.30 364 1.20 336 700
24 W8x35x4' 2 420 LBS 1.30 546 1.20 504 1,050
25 W10x12x12' 2 6,336 LBS 1.30 8,237 1.20 7,603 15,840
26 W8x35x20' 2 2,100 LBS 1.30 2,730 1.20 2,520 5,250
27 W8x35x2.67' 2 280 LBS 1.30 364 1.20 336 700
28 C12x10.6x20' 2 424 LBS 1.30 551 1.20 509 1,060
29 3/8" Metal Plate 2 26,438 LBS 1.30 34,369 1.20 31,726 66,095
30 Metal Bar Grate 2 208 SF 28.00 5,824 16.00 3,328 9,152
31 Galvanized Pipe Handrails 2 200 LF 49.00 9,800 15.20 3,040 12,840
32 Galvanized Metal Treads 2 10 EA 106.00 1,060 32.00 320 1,380
33 Spray-on Insulation 1 LS 25,000.00 25,000 25,000
34 Fencing & Gates 350 FT 20 7,000 20.00 7,000 3,465 17,465
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BUDGET COST ESTIMATE
Kwethluk Power Plant

Pile Foundation

MATERIAL LABOR OTHER
OR

UNIT MATL MAN UNIT LABOR EQUIP
No. ITEM QTY UNITS COST TOTAL DAYS COST TOTAL RENT FREIGHT TOTAL

Building/Generation Equipment/Mechanical & Electrical/Etc3.……………………………………………………………………… 1,125,000
35 Building 1 LS 100,000 100,000 100,000 55,000 255,000
36 Generators and Switchgear 1 LS 450,000 450,000 30,000 14,000 494,000
37 Mech. & Elec. Systems 1 LS 200,000 200,000 100,000 16,000 316,000
38 Lodging/Fuel/Training-Etc. 1 LS 30,000 30,000 30,000 60,000

Waste Heat Recovery………………………………………………………………………………………………………………… 370,000
39 Power Plant Connection 1 LS 50,000 50,000 50,000
40 School Connection 1 LS 70,000 70,000 70,000
41 Pipeline 2,400 FT 50 120,000 50 120,000 10,000 250,000

System Connections4………………………………………………………………………………………………………………… 25,000
42 Village system connection 1 LS 25,000 25,000 25,000

Upgrades to Distribution System4…………………………………………………………………………………………………… 187,000
43 Distribution system upgrades 1 LS 187,000 187,000 187,000

Subtotals 1,530,949 515,818 179,800 141,655 2,368,222
Contingency @ 10% 236,822

Overhead @ 15% 355,233
Profit @ 10% 236,822

Construction Total: 3,197,100

1 Gravel fill is to be donated by the community at no cost to the project
2 Material cost includes freight.
3 Per estimate provided by AE&E
4 Per estimate provided by Errico Electrical Engineering.  Includes materials, freight, and labor.
5 Crane freight cost included in pile unit cost

MISCELLANEOUS COSTS

43 Project Insurance ……………………………………………………………………………………………………………… 20,000
44 Site Control Legal Work ……………………………………………………………………………………………………… 15,000
45 Engineering Allowance ………………………………………………………………………………………………………… 110,000
46 Construction Management Allowance ………………………………………………………………………………………… 100,000
47 Grant Audit …………………………………………………………………………………………………………………… 4,000
48 Fire Marshall Review Fee ……………………………………………………………………………………………………… 7,700

Misc. Cost Total = 256,700
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